ABSTRACT. A 4-year-old, neutered male Maltese presented with a 2-month history of right hemiparesis. The radiographic findings revealed bone lysis, and sclerotic changes in the right section of the fifth and sixth cervical bones with a mild radiolucent mass around the lesion. The magnetic resonance imaging revealed a hyperintense mass located in the region extending from the muscles to the bones and compressing the spinal cord. The mass was removed via a hemilaminectomy in the cervical area using the ventral and dorsal approach, and a histological examination confirmed that it was adipose tissue. An infiltrative lipoma was diagnosed based on these findings. The dog has ambulated normally for 24 months since undergoing surgery. KEY WORDS: canine, infiltrative lipoma, spinal cord.
Infiltrative lipomas have been described in cats, dogs, horses, and humans. Histologically, infiltrative lipomas are composed entirely of well-differentiated fat cells with no evidence of anaplasia. They are considered to be benign because they generally do not metastasize. However, infiltrative lipomas commonly invade the adjacent muscle, and can invade the fascia, nerve, myocardium, joint capsule, periosteum and bone. The terms previously used to describe this neoplasm include lipomatosis and well-differentiated liposarcoma. Infiltrative lipomas are a separate form and should not be confused with benign lipomas and malignant liposarcomas [1, 6, 11] .
A 4-year-old, neutered male Maltese terrier was referred to the hospital due to hemiparesis on the right limbs for approximately 2 months. At the time of the initial physical examination, the dog revealed slight pain and tenderness at the level of the fifth and sixth cervical vertebrae (C5-C6). The dog's pain became worse when he bowed his head. The neurologic examination indicated that, the dog was mentally alert. An observation of his gait showed severe paresis in, the right hind limb and knuckling in the right fore limb. The neurological signs were characterized by upper motor neuron (UMN) signs [3] [4] [5] . Severe right hemiparesis was noted in the initial postural reaction ( Table 1 ). The radiographic findings revealed bone lysis and sclerotic changes involving the cortical bone in the fifth and sixth cervical bones (C5-C6) and a mild radiolucent mass with fat opacity around the region (Fig. 1A, B) . The coronary T1-weighted magnetic resonance image (MRI) showed a hyperintense mass in the right C5-C6, and the axial T1-weighted images indicated a hyperintense mass expanding from the right-ventral lesion muscle compressing the spinal cord ( Fig. 2A, B) . The MR images were corroborated using the fat saturation imaging technique, indicating that the mass was fat (Fig. 2C) . The dog underwent surgery to remove the mass. The anesthesia consisted of the following : premedication with acepromazine malate and medetomidine, followed by induction with intravenous thiopental with endotracheal intubation, and maintenance by inhalation anesthesia with a mixture of isoflurane and oxygen. The entire mass was removed from the three sites using the ventral and dorsal approach. After an incision through the dorsal skin, the subcutaneous tissue and the muscles, a right hemilaminectomy was performed from the caudal part of the C5 bone to the cranial part of the C6 bone [2, 10] (Fig. 3A) . A fatty mass was observed extending down to the spinal cord in the ventral horn on the right side. A portion of the mass was removed from the foramen. The longus colli muscle was then isolated to expose the ventral surface of the C5-C6 vertebrae. Some of the mass infiltrated the body of the C5 and C6 vertebrae in the ventral horn on the right side, and was Hopping  TL  2  0  2  1  2  2  2  2  PL  2  0  2  1  2  1  2  2  Pawposition  TL  2  1  2  2  2  2  2  2  PL  2  1  2  1  2  1  2  2  Tactile placing TL  2  0  2  2  2  2  2  2  PL  2  0  2  1  2  1  2  2  Visual placing TL  2  1  2  2  2  2  2  2  PL  2  0  2  1  2  1  2  2  Hemistanding  2  0  2  2  2  2  2  2  Hemiwalking  2  0  2  1  2  1  2  2  Wheelbarrowing  2  0  2  2  2  2  2  2  Extenser postural thrust 2  0  2  1  2  1 
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also removed (Fig. 3B) . The remaining mass infiltrating the sternohyoid muscle, longus capitis muscle and longus colli muscle was removed via an incision through the ventral skin and subcutaneous tissue (Fig. 3C) . The histopathological examination of the tissue removed revealed the filtration of normal uncapsulated adipose tissue through the muscle and other subcutaneous soft tissue (Fig. 4) . The dog was supported with a neck brace for two months after surgery. One week after surgery, he showed weightbearing voluntary movements all the time with mild right limbs ataxia. One month after surgery, he could ambulate normally (Table 1) and stopped complaining about the pain in his neck.
Infiltrative lipomas are uncommon in dogs and rare in cats. Labrador retrievers, Doberman pinschers, mixed breeds, and other female dogs are commonly affected. Like lipomas, infiltrative lipomas arise from adipocytes in the subcutaneous tissues and have an identical histology [9] . They are locally invasive but do not metastasize. Lipomas and infiltrative lipomas are found in similar locations. However, infiltrative lipomas are found more frequently on the head and neck. Unlike lipomas, pain upon palpation may be a feature of infiltrative lipomas [9] . Preoperatively, a physical examination, radiography, and MRI established these masses to be fat, but did not suggest that they were infiltrative. The definitive diagnosis of infiltrative lipomas can only be made during surgery followed by a histological evaluation [7] . Complete surgical excision is curative. However, it is often difficult for the surgeon to distinguish an infiltrative lipoma from normal fat. Therefore, the surgical margins are difficult to define with certainty. This is probably the reason for the high recurrence rate observed after an aggressive surgical resection. Surgery alone can be effective in managing infiltrative lipomas, resulting in the long term survival, but it is associated with a local recurrence rate ranging from 36-50% [6] . This is similar to that observed in people with infiltrative lipomas. Therefore, radiation therapy or chemotherapy should be considered. Upon an incision through the ventral skin and subcutaneous tissue, the mass (arrow) was found to infiltrate the sternohyoid muscle, longus capitis muscle and longus colli muscle.
There is one report of a dog treated with doxorubicin for an infiltrative lipoma with a documented partial response within six weeks [8] . Another study reported the survival time in dog with infiltrative lipomas after being treated with radiation alone before and after surgery [6] . In this case, the dog was not given any adjunctive treatment such as chemotherapy or radiation therapy. The neurological signs resolved progressively, and he ambulated normally after 1 month. Twenty-four months has passed, and he has been well without a recurrence. However, due to the strong likelihood of a recurrence, the dog will need to be examined periodically.
